Specifications tableSubjectGlobal and Planetary Change; GeologySpecific subject areaClimate change; Natural disastersType of dataNetCDFHow data were acquiredNEX-GDDP/CMIP5 data were downloaded from their websites (links are provided in the "Description of data collection" section). A trend-preserving bias correction was applied to calibrate them. They were further processed to produce annual and seasonal mean and extreme values, to assess the skill of the bias correction. Matlab2019b and ArcGIS10.3 were the main tools used for data processing.Data formatRaw and analyzedParameters for data collectionNEX-GDDP: 0.25° × 0.25° spatial resolution, training period 1986--2005, future period 2006--2095/2099/2100 (varies by model), daily temporal resolution, raster data.\
CMIP5: spatial resolution varies by model (see Table 1), training period 1986--2005, future period 2006--2100, daily temporal resolution, raster data.\
CN05.1: 0.25° × 0.25° spatial resolution, training period 1986--2005, daily temporal resolution, raster data.Description of data collectionMaximum near-surface air temperature (Tmax), minimum near-surface air temperature (Tmin) and precipitation (Pr) were downloaded from the NEX-GDDP website (url: [https://nex.nasa.gov/nex/projects/1356/](http://https://nex.nasa.gov/nex/projects/1356/){#interref0001}) and mean near-surface wind speed (Wind) was downloaded from the CMIP5 website (url: [https://esgf-node.llnl.gov/search/cmip5/](http://https://esgf-node.llnl.gov/search/cmip5/){#interref0002}). CN05.1 data were obtained from the China Meteorology Administration\'s National Climate Center. More details can be found in Refs. [@bib0002], [@bib0003], [@bib0004].Data source locationThe main body of the Qinghai-Tibet plateau in the range of 26°N--39.75°N, 73.25°E--104.75°E.Data accessibilityRaw data are deposited in the Zenodo repository:\
Tmax\
Data identification number: 10.5281/zenodo.3747017\
Direct URL to data: [https://doi.org/10.5281/zenodo.3747017](http://https://doi.org/10.5281/zenodo.3747017){#interref0003}\
Tmin\
Data identification number: 10.5281/zenodo.3748094\
Direct URL to data: [https://doi.org/10.5281/zenodo.3748094](http://https://doi.org/10.5281/zenodo.3748094){#interref0004}\
Pr\
Data identification number: 10.5281/zenodo.3745947\
Direct URL to data: [https://doi.org/10.5281/zenodo.3745947](http://https://doi.org/10.5281/zenodo.3745947){#interref0005}\
Wind\
Data identification number: 10.5281/zenodo.3748954\
Direct URL to data: [https://doi.org/10.5281/zenodo.3748954](http://https://doi.org/10.5281/zenodo.3748954){#interref0006}\
Analyzed data are available in this article as supplementary files.

Value of the data {#sec0001}
=================

•This dataset includes daily maximum/minimum near-surface air temperature, precipitation and mean near-surface wind speed from 15 models under the RCP4.5 and RCP8.5 scenarios. Its accuracy is further improved by being bias-corrected using local observation data (CN05.1), containing more observation gauges.•This dataset is of great value to researchers who study the impacts and risks of climate change in the QTP. Its spatial and temporal resolution allows potential users to develop their impact or risk assessment models at a higher resolution in this region.•For further insights and development of experiments, for example, it can be used to predict future extreme weather events, crop yields, etc. Furthermore, using data from 15 models enables multi-model ensemble analysis, which is considered to be essential in climate projection and climate risk analysis.

1. Data Description {#sec0002}
===================

In the following, "NEX-GDDP/GCMs before bias correction" refers to the original data that we downloaded from the relevant websites and "NEX-GDDP/GCMs after bias correction" refers to the data that we have bias-corrected by applying the ISI-MIP approach.

The raw dataset contains daily maximum/minimum near-surface air temperature, precipitation and mean near-surface wind speed from 15 models (see [Table 1](#tbl0001){ref-type="table"}), which were bias-corrected using the ISI-MIP approach [@bib0001] under two RCP scenarios (RCP4.5 and RCP8.5). The resolution is 0.25° × 0.25°. The data are stored in NetCDF format. The download links are provided in the section "Data accessibility".Table 1The 15 selected climate modelsTable 1ModelInstitutionCountryNumber of grid pointsCMIP5NEX-GDDPACCESS1-0CSIRO-BOMAustralia192 × 1451440 × 720CanESM2CCCmaCanada128 × 641440 × 720CNRM-CM5CNRM-CERFACSFrance256 × 1281440 × 720CSIRO-Mk3-6-0CSIRO-QCCCEAustralia192 × 961440 × 720GFDL-CM3NOAA-GFDLUSA144 × 901440 × 720GFDL-ESM2GNOAA-GFDLUSA144 × 901440 × 720GFDL-ESM2MNOAA-GFDLUSA144 × 901440 × 720INM-CM4INMRussia180 × 1201440 × 720IPSL-CM5A-LRIPSLFrance96 × 961440 × 720IPSL-CM5A-MRIPSLFrance144 × 1431440 × 720MIROC5MIROCJapan256 × 1281440 × 720MIROC-ESMMIROCJapan128 × 641440 × 720MPI-ESM-LRMPI-MGermany192 × 961440 × 720MPI-ESM-MRMPI-MGermany192 × 961440 × 720MRI-CGCM3MRIJapan320 × 1601440 × 720

For analyzed data, we processed the daily bias-corrected data into annual, winter (from December to next February, DJF) and summer (from July to August, JJA) values and then calculated the differences between NEX-GDDP/GCM data before/after bias correction and CN05.1 (i.e., multi-model minus CN05.1) to show the improvement from applying the bias correction process. For mean values, we use annual, winter and summer average of Tmax, Tmin, Pr, and Wind. For climate extreme values, we use the 95th percentile of Tmax, the 5th percentile of Tmin, the 95th percentile of Pr and the 95th percentile of Wind. The trend values are represented by the slope of the unary linear regression of the observed/multi-model time series.

The rest of this section shows the differences between the NEX-GDDP/GCM data before/after bias-correction and the reference data.

1.1. Differences between NEX-GDDP/GCM data and observations (CN05.1) before and after bias correction during the training period (1986--2005) {#sec0003}
---------------------------------------------------------------------------------------------------------------------------------------------

As can be seen from [Figs. 1](#fig0001){ref-type="fig"} and [2](#fig0002){ref-type="fig"}, there are large spatial differences between the models and CN05.1 before the bias correction is applied. Although the NEX-GDDP data have already been bias-corrected using GMFD (Global Meteorological Forcing Dataset) during their generation process, it is still necessary to correct the biases in this dataset using CN05.1, which contains more observation gauges over the study area. After bias correction, the agreement between the dataset and CN05.1 for the training period has substantially improved.Fig. 1Differences (NEX-GDDP/GCMs minus CN05.1) in mean values during the training period (1986--2005). The left three columns show values before bias correction and the right three columns show values after bias correction. Units: Tmax (°C), Tmin (°C), Pr (mm), Wind (m·s^−1^). Data shown here are from averages over 15 models.Fig. 1Fig. 2Differences (NEX-GDDP/GCMs minus CN05.1) in extreme values during the training period (1986--2005). The left three columns show values before bias correction and the right three columns show values after bias correction; Units: Tmax (°C), Tmin (°C), Pr (mm), Wind (m·s^−1^). Data shown here are from averages over 15 models.Fig. 2

1.2. Changes during the future period (2006--2095) under RCP4.5, after bias correction {#sec0004}
--------------------------------------------------------------------------------------

For the future period, the bias correction process adjusts the values to better relate to historical values ([Figs. 3](#fig0003){ref-type="fig"}a and [4](#fig0004){ref-type="fig"}a), while the long-term trend, which is represented by the linear regression slope, is well preserved ([Figs. 3](#fig0003){ref-type="fig"}b and [4](#fig0004){ref-type="fig"}b). The spatial variation of the differences between the models before and after bias correction are shown in [Figs. 3](#fig0003){ref-type="fig"}c and [4](#fig0004){ref-type="fig"}c.Fig. 3Mean values from NEX-GDDP/GCM data from 2006 to 2095 under RCP4.5, before and after bias correction. Units: Tmax (°C), Tmin (°C), Pr (mm), Wind (m·s^−1^); Data shown here are from averages over 15 models.Fig. 3Fig. 4Extreme values from NEX-GDDP/GCM data from 2006 to 2095 under RCP4.5, before and after bias correction. Units: Tmax (°C), Tmin (°C), Pr (mm), Wind (m·s^−1^); Data shown here are from averages over 15 models.Fig. 4

2. Experimental Design, Materials and Methods {#sec0005}
=============================================

The models to be bias-corrected contain two sets of simulated data. Fifteen models were selected, with data from a training period (1986--2005), a validation period (1966--1985) and a future period (2006--2095/2099/2100) under two Representative Concentration Pathway (RCP) scenarios, 4.5 and 8.5. Tmax, Tmin and Pr were obtained from NEX-GDDP and Wind was obtained from CMIP5. Tmax and Tmin are at a height of 2 meters and Wind is at a height of 10 meters. Near-surface wind is important to climate change in terms of the carbon exchange, water transport, evapotranspiration, etc., but NEX-GDDP does not contain this variable. We aim to provide a dataset containing interpolated and bias-corrected wind speeds that are convenient to use in research. NEX-GDDP is a statistical downscaling dataset based on CMIP5. In our dataset, Tmax, Tmin and Pr (from NEX-GDDP) and Wind (from CMIP5) come from the same 15 models and the same ensemble (r1i1p1).

The reference dataset is CN05.1 [@bib0004], a daily gridded dataset released by the China Meteorology Administration\'s National Climate Center, including Tmax, Tmin, Pr and Wind. Tmax and Tmin are at a height of 2 meters and Wind is at a height of 10 meters. The spatial resolution is 0.25° × 0.25° and the data cover the period from 1st January 1966 to 31st December 2005.

The region studied extends from 73.25°E to 104.75°E and from 26°N to 39.75°N. CMIP5 data were interpolated into a 0.25° × 0.25° grid using a nearest-neighbor interpolation method. We divided the historical period (1966--2005) into two parts: data for 1986--2005 were used for training and data for 1966--1985 were used for validation. A trend-preserving bias correction, the Inter-Sectoral Impact Model Intercomparison Project (ISI-MIP) approach [@bib0001], together with a high-quality gridded meteorological dataset based on ground observations (CN05.1), was applied to bias-correct Tmax, Tmin, Pr and Wind by grid point for the training period (1986--2005). According to Hempel et al. [@bib0001], the bias-correction was conducted in a two-step approach. The first step corrected the monthly mean data, based on which the second step corrected daily variability.

1\) Correction for monthly mean

Following the algorithm, a constant offset *C* was used to bias-correct temperature, which was the difference of 20-year monthly mean temperature of CN05.1 and GCMs:$$C = \left( {\sum\limits_{i = 1}^{m = 20}T_{i}^{CN05.1} - \sum\limits_{i = 1}^{m = 20}T_{i}^{GCM}} \right)/20,$$in which *i* represented year, $T_{i}^{CN05.1}$ and $T_{i}^{GCM}$ were monthly mean temperature of CN05.1 and GCMs. In this part, temperature represented Tmax or Tmin.

Multiplicative correction factor *c* was used to bias-correct precipitation and wind, which was the ratio of 20-year monthly mean precipitation/wind of CN05.1 and GCMs. Take precipitation as an example,$$c = \sum\limits_{i = 1}^{m = 20}P_{i}^{CN05.1}/\sum\limits_{i = 1}^{m = 20}P_{i}^{GCM},$$in which $P_{i}^{CN05.1}$ and $P_{i}^{GCM}$ were the monthly mean precipitation of CN05.1 and GCMs.

2\) Correction for daily variability

In the second step, daily variability was corrected by mapping daily residuals. For temperature,$$\Delta T_{ij}^{GCM} = T_{ij}^{GCM} - T_{i}^{GCM}.$$

The residual temperature $\Delta T_{ij}^{GCM}\mspace{6mu}$of year *i*, day *j* was simply the difference between the daily value and its corresponding monthly value.

For precipitation and wind, the daily residual was the ratio between daily value and corresponding monthly value. Take precipitation as an example,$$\delta P_{ij}^{GCM} = P_{ij}^{GCM}/P_{i}^{GCM}.$$

The variability of daily residuals of the GCMs was adjusted by using some transfer functions. For temperature, we had the function$$f\left( {\Delta T^{GCM}} \right) = B \cdot \Delta T^{GCM},$$where B was the slope of linear regression on the rank ordered daily residuals of CN05.1 data (Δ*T*^*CN*05.1^) and GCMs data (Δ*T^GCM^*).

The daily variability of precipitation and wind was adjusted using nonlinear regression,$$g\left( {\delta{\hat{P}}^{GCM}} \right) = \left\lbrack {a + b \cdot \left\{ {\delta{\hat{P}}^{GCM} - \delta{\hat{P}}_{min}^{GCM}} \right\}} \right\rbrack \times \left\lbrack {1 - exp\left\{ {- \frac{\delta{\hat{P}}^{GCM} - \delta{\hat{P}}_{min}^{GCM}}{\tau}} \right\}} \right\rbrack,$$where $\delta{\hat{P}}^{GCM}$ was the rank ordered daily residual data of GCMs, $\delta{\hat{P}}_{min}^{GCM}$ is the lowest value, and a, b and *τ* were the parameters of the function. Superscript $\hat{}$ represented the data of which the frequency of dry days was corrected (see Ref [@bib0001]).

Finally, the bias-corrected data of temperature was:$${\widetilde{T}}_{ij}^{GCM} = C + T_{i}^{GCM} + \Delta{\widetilde{T}}_{ij}^{GCM},$$and precipitation was:$${\widetilde{P}}_{ij}^{GCM} = c \cdot {\hat{P}}_{i}^{GCM} \cdot \delta{\widetilde{P}}_{ij}^{GCM},$$where ${\widetilde{T}}_{ij}^{GCM}$ and ${\widetilde{P}}_{ij}^{GCM}$ were the bias-corrected data, $\Delta{\widetilde{T}}_{ij}^{GCM}$ and $\delta{\widetilde{P}}_{\mathit{ij}}^{\mathit{GCM}}$ were the residual data after adjusted by mapping functions *f*(Δ*T^GCM^*) and $g\left( {\delta{\hat{P}}^{GCM}} \right)$. The correction method of wind speed was the same as that of precipitation.

After that, the correction parameters for the training period were then derived. They were validated for the period 1966--1985. Validation results indicated that parameters based on the training dataset worked fairly well for the validation dataset, and therefore suggested plausible applicability to the future period. These parameters were then applied to bias-correct the future period (2006--2095/2099/2100). More details of the bias correction approach can be found in Ref [@bib0001] and more details of the performance of our bias correction can be found in Ref [@bib0005].
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